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CAGE NUT ASSEMBLY HAVING A STAND-OFF NUT 

CROSS-REFERENCE 

This patent application claims the benefit of domestic priority of United States 
Provisional Application Serial No. 60/396,268, filed July 16, 2002, and entitled "Cage Nut 
Assembly Having A Stand-Off Nut". 

BACKGROUND OF THE INVENTION 

The present invention relates to a cage nut assembly. 

Cage nut assemblies are well known in the art and provide a useful function in that 
they are able to hold a threaded nut at locations in a frame that are difficult or in some cases 
5 impossible to reach with a tool. Cage nut assemblies are used in vehicles for seat 

attachments, radiator attachments, chassis to drive train attachments, and for any other nut 
application that requires the nut to have an "X" and "Y" axis adjustability to accommodate 
tolerance variations and enable engagement thereof by a male threaded fastener. 

Problems have arisen in conjunction with prior art cage nut assemblies. One problem 
10 occurs after the cages of the cage nut assemblies are welded to a mating surface, such as an 
automobile frame. After the cages are welded to the automobile frame, the frames are sent 
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through an e-coat or ELPO bath that adds a corrosion or paint coating to thereto. In cage nut 
assemblies where the underside of the nut is capable of sitting flat on the cage, the nut and 
cage may stick together when the e-coat or ELPO bath is applied thereto, thus removing the 
intended float/adjustability of the nut within the cage. 
5 Two separate United States patents have acknowledged this problem and have 

attempted to provide cage nut assemblies which solve the problem. United States Patent No. 
5,096,350 discusses the use of any item attached to either the cage or the nut, or to a third part 
positioned between the nut and the cage, that flattens out when the nut is torqued into place. 
This item allows for the stand-off needed during the e-coat and provides for a solid joint 

10 when the nut is torqued into place. These flattenable projections either on the cage or the nut, 
or the addition of a third part with the flattenable projections thereon, provide high 
manufacturing costs to the cage nut assembly. 

United States Patent No. 5,630,686 discusses the use of plastic rings staked at the top 
of a nut extrusion that hold the nut up off of the cage floor or mating panel, thus removing the 

15 possibility that the e-coat will allow the parts to stick together. The plastic rings are flexible 
enough to allow a solid joint to take place when the nut is lowered to interface with the cage 
floor or mating panel when the nut is torqued down. This patent requires the plastic rings in 
order to perform the desired function. The addition of the plastic rings to the cage nut 
assembly is expensive and the rings sometimes disengage from the assembly when the nut is 

20 torqued into place thus causing a buzz, squeak rattle ("BSR") issue with customers. 

Thus, there is a need for a cage nut assembly which does not allow the nut to become 
stuck to the cage during the application of an e-coat or ELPO bath and which overcomes the 
disadvantages of the aforementioned United States patents which have attempted to solve this 
same problem. 
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OBJECTS AND SUMMARY 

A primary object of an embodiment of the present invention is to provide a cage nut 
assembly which reduces the possibility of the nut sticking to the cage when an e-coat or 
ELPO bath is applied thereto. 
5 Another object of an embodiment of the present invention is to provide a cage nut 

assembly that has strong joints between the nuts and the cages after the nuts are torqued into 
place. 

Yet another object of an embodiment of the present invention is to provide stand-off 
features on the nut which will reduce the amount of bearing surface interface between the 
10 cage and nut, before the nuts are torqued down. 

Another object of an embodiment of the present invention is to provide a cage nut 
assembly where the nut is allowed to float within the cage after coating of the mating surface, 
which the cage is attached to. 

Still another object of an embodiment of the present invention is to provide a cage nut 
15 assembly which requires less manufacturing costs in comparison to cage nut assemblies of the 
prior art. 

An object of an embodiment of the present invention is to provide a cage nut 
assembly having a nut which is made of a harder material than a cage thereof such that the nut 
can push into the material of the cage, causing it to flow out of the way to allow the nut to 
20 embed i tself into the cage. 

Briefly, and in accordance with the foregoing, the present invention provides a cage 
nut assembly having a nut and a cage. The nut is positioned within the cage such that stand- 
offs at the corners of the base of the nut, in the first preferred embodiment, or rounded beads 
extending between the corners of the base of the nut and an aperture in the middle of the base 
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of the nut, in the second preferred embodiment, are the only parts of the nut which are in 
contact with the cage such that a gap is provided therebetween. Of course these stand-offs 
could also be in the form of three or more dimples on the nut, or any such solid (un-flexing) 
configuration that allows for reduced surface to surface contact between the nut and cage 
5 prior to torqueing of the nut. Arm portions of the cage are bent around the nut such that a 
cylindrical member of the nut extends through semicircular cutouts of the arm portions in 
order to effectively encage the nut within the cage. The cage is sized so that the nut has a 
limited range of movement in at least one direction. 

Once the cage nut assembly is formed, the cage is welded to a mating surface. The 

10 mating surface is then sent through an e-coat or ELPO bath. The stand-offs keep the nut from 
sitting flat on the cage, thus reducing the amount of bearing surface interface between the 
cage and the nut such that the possibility of the nut and cage sticking to each other after the 
coating is applied. The nut is then torqued into place within the cage and the stand-offs push 
into the material of the cage, as they are formed of a harder material, causing the material of 

15 the cage to flow out of the way such that the stand-offs embed into the cage without 
deforming the stand-offs to a flattened condition. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The organization and manner of the structure and operation of the invention, together 
20 with further objects and advantages thereof, may best be understood by reference to the 
following description taken in connection with the accompanying drawings wherein like 
reference numerals identify like elements in which: 

FIGURE 1 is a perspective view of a nut of a first embodiment of the in vention; 

FIGURE 2 is a perspecti ve view of a cage nut assembly of the first embodiment of the 
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invention; 

FIGURE 3 is a top plan view of the cage nut assembly of the first embodiment of the 
invention; 

FIGURE 4 is a cross-sectional side elevational view of the cage nut assembly of the 
5 first embodiment of the in vention taken along line 4-4 of FIGURE 3, prior to the nut being 
torqued into place; 

FIGURE 5 is a cross-sectional side elevational view of the cage nut assembly of the 
first embodiment of the invention taken along line 4-4 of FIGURE 3, after the nut is torqued 
into place, with the nut securing a structural member and a seat attachment member to the 
1 0 cage nut assembly; 

FIGURE 6 is a cross-sectional side elevational view of the cage nut assembly of the 
first embodiment of the invention taken along line 12-12 of FIGURE 9, after the nut is 
torqued into place, with the nut securing a structural member and a seat attachment member 
to the cage nut assembly; 
15 FIGURE 7 is a perspective view of a nut of a second embodiment of the invention; 

FIGURE 8 is a perspective view of a cage nut assembly of the second embodiment of 
the invention; 

FIGURE 9 is a top plan view of the cage nut assembly of the second embodiment of 
the invention; 

20 FIGURE 10 is a cross-sectional side elevational view of the cage nut assembly of the 

second embodiment of the invention taken along line 10-10 of FIGURE 9, prior to the nut 
being torqued into place; 

FIGURE 1 1 is a cross-sectional side elevational view of the cage nut assembly of the 
second embodiment of the invention taken along line 10-10 of FIGURE 9, after the nut is 

520077 5 



torqued into place, with the nut securing a structural member and a seat attachment member 
to the cage nut assembly; and 

FIGURE 12 is a cross-sectional side elevational view of the cage nut assembly of the 
second embodiment of the invention taken along line 12-12 of FIGURE 9, after the nut i s 
5 torqued into place, with the nut securing a structural member and a seat attachment member 
to the cage nut assembly. 
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DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENT 



While this invention may be susceptible to embodiment in different forms, there is 
shown in the drawings and will be described herein in detail, specific embodiments with the 
understanding that the present disclosure is to be considered an exempli fication of the 
5 principles of the invention, and is not intended to limit the invention to that as illustrated. 

A first embodiment of the cage nut assembly 100 is shown in FIGURES 1-6. A 
second embodiment of the cage nut assembly 200 is shown in FIGURES 7-12. Like elements 
are denoted with like reference numerals with the first embodiment being in the one hundreds 
and the second embodiment being in the two hundreds. 

10 Attention is directed to a first embodiment of a cage nut assembly 100 of the present 

invention, which is best illustrated in FIGURES 1-6. The cage nut assembly 1 00 includes a 
nut 102 and a cage 104. 

The nut 102 is best illustrated in FIGURE 1 and includes a rectangular plate 1 06 
having a generally planar upper surface 108, a generally planar lower surface 1 10 and 

15 sidewalls 112 which connect the upper and lower surfaces 108, 1 10. The nut 102 also 

includes a cylindrical member 1 14 which extends outwardly from the upper surface 108 of 
the nut 102. The cylindrical member 114 is preferably in the form of a right circular cylinder. 
An aperture 1 16 extends through the nut member 102 from the plate 106 into the cylindrical 
member 114. The aperture 1 16 may be closed at the lower surface 1 10 of the plate 106 or it 

20 may extend all the way through the plate 106. The aperture 116 defines an aperture wall 1 1 8 
which is preferably threaded and is capable of receiving a bolt or screw 160 to be attached 
thereto. 

The nut 102 also preferably includes four stand-offs or protrusions 120 which extend 
outwardly from the lower surface 1 10 of the nut 102. Each stand-off or protrusion 120 
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extends outwardly from one of the four corners of the lower surface 1 10 of the nut 102. Each 
stand-off or protrusion 120 is also preferably in the form of a tetrahedron such that each of the 
stand-offs or protrusions 120 extends generally to a pointed portion 122 thereof Of course, 
the stand-offs or protrusions 120 may be in forms other than of a tetrahedron, such as 
5 dimples, ribs, or any other type of protrusion, so long as the protrusions allow for reduced 

surface to surface contact between the nut 102 and the cage 104 prior to the torqueing of the 
nut 102. 

The nut 102 may be formed by cold forming, stamping, or staking a nut member into a 
plate member. The nut 102 may then be heat treated, if desired, depending on the hardness of 
10 the material of the nut 102. 

The cage 104 is used for encaging the nut 102. Prior to encaging the nut 102, the cage 
104 has generally planar upper and lower surfaces 124, 126. The cage 104 includes a base 
portion 128 and bendable first and second arm portions 130, 132 extending from opposite 
ends of the base portion 128. The first and second arm portions 130, 132 are preferably 
15 integrally formed with the base portion 128. 

An aperture 133, see FIGURE 6, is provided through the base portion 1 28 of the cage 
104 and the first and second arm portions 130, 132 have generally semicircular cutouts 134, 
136 at their free ends 138, 140. 

The cage 104 is formed of material which is softer than the material of the nut 102. 
20 In operation, and as best illustrated in FIGURES 2-4, the nut 102 is positioned on the 

upper surface 124 of the base portion 128 such that the points 122 of the stand-offs or 
protrusions 120 are the only parts of the nut 102 which are in contact wi th the upper surface 
124 of the base portion 128. Thus, a gap 142 is provided between the upper surface 124 of 
the base portion 128 of the cage 104 and the lower surface 1 10 of the nut 102. 
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Each of the arm portions 1 30, 132 is then bent around one of the sidewalls 1 12 of the 
nut 102 and above the upper surface 108 of the nut 102. The free ends 138, 140 of the arm 
portions 130, 132 are typically spaced apart and the semicircular cutouts 134, 136 are in 
alignment with one another. The aperture 133 preferably has a diameter which is greater than 
or equal to a diameter of the semicircular cutouts 134, 136. The cylindrical member 1 14 of 
the nut 102 extends through the semicircular cutouts 134, 136. Thus, the cage 104 effectively 
encages the nut 102 to form the cage nut assembly 100, which is best illustrated in FIGURES 
2-4. The cage 104 is sized so that the nut 102 has a limited range of movement in at least one 
dimension, and preferably in two dimensions, for example the "X" and "Y" axes as illustrated 
in FIGURE 3. 

The lower surface 126 of the base portion 128 of the cage 104 is then welded to a 
mating surface or structural member 172, such as an automobile frame, see FIGURES 5 and 
6. The structural member 172 has an aperture 174 therethrough which is in alignment with 
the aperture 133 of the cage 104. The aperture 174 preferably has a diameter which is greater 
than or equal to the diameter of the aperture 133. The structural member 172 and the cage 
104 are then typically sent through an e-coat or ELPO bath that is meant to add a corrosion or 
paint coating to the structural member 172. The stand-offs or protrusions 120 keep the lower 
surface 1 10 of the nut 102 from sitting flat on the upper surface 124 of the base portion 128 
of the cage 104, thus reducing the amount of bearing surface interface between the cage 104 
and the nut 102, thus reducing the possibility that the cage 104 and the nut 102 will stick or 
adhere to each other after coating or welding is complete. 

The nut 102 is engaged by a male threaded fastener 160 in the form of a bolt or screw 
which is torqued into place within the cage 104. The fastener 160 extends through an 
aperture 176 of a member 170, positioned against the structural member 172, through the 
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aperture 174 of the structural member 172, through the aperture 133 of the cage 104, and into 
the aperture 1 16 of the nut 102. The fastener 160 engages the aperture wall 1 18 of the 
aperture 1 16. The cage 104 prevents the nut 102 from turning to permit full engagement of 
the male fastener (not shown). The stand-offs or protrusions 120, being formed of a material 
5 which is harder than the material of the cage 104, push into the materi al of the cage 104. This 
causes the material of the cage 1 04 to flow out of the way such that the stand-offs or 
protrusions 120 embed into the softer material of the cage 104 without deforming the stand- 
offs or protrusions 120 to a flattened condition, as best illustrated in FIGURES 5 and 6. It 
should be noted that in practice the male fastener 160 is engaged with nut 102 to attain the 

10 condition as illustrated in FIGURES 5 and 6. The gap 142 between the upper surface 124 of 
the base portion 128 of the cage 104 and the lower surface 1 10 of the nut 102, as illustrated in 
FIGURES 2 and 4, is entirely removed, or is minimal, after the torqueing of the nut 102 such 
that a solid joint between the male fastener 160 and the nut 102 and the cage 104 is attained. 
Whether the gap 142 is entirely removed or is minimal after the torqueing of the nut 102 is a 

15 function of the hardness of the cage 104 relative to the hardness of the nut 102 as well as a 
function of how tight the male fastener 160 is engaged with the nut 102. 

Attention is directed to a second embodiment of a cage nut assembly 200 of the 
present invention, which is best illustrated in FIGURES 7-12. The cage nut assembly 200 
includes a nut 202 and a cage 204. 

20 The nut 202 is best illustrated in FIGURE 7 and includes a rectangular plate 206 

having a generally planar upper surface 208, a generally planar lower surface 210 and 
sidewalls 212 which connect the upper and lower surfaces 208, 210. The nut 202 also 
includes a cylindrical member 214 which extends outwardly from the upper surface 208 of 
the nut 202. The cylindrical member 214 is preferably in the form of a right circular cylinder. 
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An aperture 216 extends through the nut member 202 from the plate 206 into the cylindrical 
member 214. The aperture 216 may be closed at the lower surface 210 of the plate 206 or it 
may extend all the way through the plate 206. The aperture 216 defines an aperture wall 218 
which is preferably threaded and is capable of receiving a bolt or screw 260 to be attached 
5 thereto. 

The nut 202 also preferably includes four stand-offs or protrusions 220 which extend 
outwardly from the lower surface 210 of the nut 202. Each stand-off or protrusion 220 
extends a portion of a distance between the aperture 216 and one of the four corners of the 
lower surface 210 of the nut 202. Each stand-off or protrusion 220 is also preferably in the 

10 form of a rounded bead such that each of the stand-offs or protrusions 220 extends to a 

tangential point or line 222 thereof. Of course, the stand-offs or protrusions 220 may be in 
forms other than of rounded beads, such as dimples, ribs, or any other type of protrusion, so 
long as the protrusions allow for reduced surface to surface contact between the nut 202 and 
the cage 204 prior to the torqueing of the nut 202. 

15 The nut 202 may be formed by cold forming, stamping, or staking a nut member into a 

plate member. The nut 202 may then be heat treated, i f desired, depending on the hardness of 
the materi al of the nut 202. 

The cage 204 is used for encaging the nut 202. Prior to encaging the nut 202, the cage 
204 has generally planar upper and lower surfaces 224, 226. The cage 204 includes a base 

20 portion 228 and bendable first and second arm portions 230, 232 extending from opposite 
ends of the base portion 228. The first and second arm portions 230, 232 are preferably 
integrally formed with the base portion 228. 

An aperture 233, see FIGURE 12, is provided through the base portion 228 of the 
cage 204 and the first and second arm portions 230, 232 have generally semicircular cutouts 
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234, 236 at their free ends 238, 240. 

The cage 204 is formed of material which is softer than the material of the nut 202. 

In operation, and as best illustrated in FIGURES 8-10, the nut 202 is positioned on the 
upper surface 224 of the base portion 228 such that the tangential points or lines 222 of the 
5 stand-offs or protrusions 220 are the only parts of the nut 202 which are in contact with the 
upper surface 224 of the base portion 228. Thus, a gap 242 is provided between the upper 
surface 224 of the base portion 228 of the cage 204 and the lower surface 210 of the nut 202. 

Each of the arm portions 230, 232 is then bent around one of the sidewalls 212 of the 
nut 202 and above the upper surface 208 of the nut 202. The free ends 238, 240 of the arm 
10 portions 230, 232 are typically spaced apart and the semicircular cutouts 234, 236 are in 

alignment with one another. The aperture 233 preferably has a diameter which is greater than 
or equal to a diameter of the semicircular cutouts 234, 236. The cylindrical member 214 of 
the nut 202 extends through the semicircular cutouts 234, 236. Thus, the cage 204 effectively 
encages the nut 202 to form the cage nut assembly 200, as best illustrated in FIGURES 8-10. 
15 The cage 204 is sized so that the nut 202 has a limited range of movement in at least one 

dimension, and preferably in two dimensions, for example the "X" and "Y" axes as illustrated 
in FIGURE 9. 

The lower surface 226 of the base portion 228 of the cage 204 is then welded to a 
mating surface or structural member 272, such as an automobile frame, see FIGURES 1 1 and 
20 12. The structural member 272 has an aperture 274 therethrough which is in alignment with 
the aperture 233 of the cage 204. The aperture 274 preferably has a diameter which is greater 
than or equal to the diameter of the aperture 233. The structural member 272 and the cage 
204 are then typically sent through an e-coat or ELPO bath that is meant to add a corrosion or 
paint coating to the structural member 272. The stand-offs or protrusions 220 keep the lower 
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surface 210 of the nut 202 from sitting flat on the upper surface 224 of the base portion 228 
of the cage 204, thus reducing the amount of bearing surface interface between the cage 204 
and the nut 202, thus reducing the possibility that the cage 204 and the nut 202 will stick to 
each other after coating is complete. 
5 The nut 202 is engaged by a male threaded fastener 260 in the form of a bolt or screw 

which is torqued into place within the cage 204. The fastener 260 extends through an 
aperture 276 of a member 270, positioned against the structural member 272, through the 
aperture 274 of the structural member 272, through the aperture 233 of the cage 204, and into 
the aperture 216 of the nut 202. The fastener 260 engages the aperture wall 218 of the 

10 aperture 216. The cage 204 prevents the nut 102 from turning to permit full engagement of 
the male fastener (not shown). The stand-offs or protrusions 220, being formed of a material 
which is harder than the material of the cage 204, push into the material of the cage 204. This 
causes the material of the cage 204 to flow out of the way such that the stand-offs or 
protrusions 220 embed into the softer material of the cage 204 without deforming the stand- 

15 offs or protrusions 220 to a flattened condition, as best illustrated in FIGURES 1 1 and 12. It 
should be noted that in practice the male fastener 260 is engaged with nut 202 to attain the 
condition as illustrated in FIGURES 1 1 and 1 2. The gap 242 between the upper surface 224 
of the base portion 228 of the cage 204 and the lower surface 210 of the nut 202, as illustrated 
in FIGURES 8 and 10, is entirely removed, or is minimal, after the torqueing of the nut 202 

20 such that a solid joint between the fastener 260 and the nut 202 and the cage 204 is attained. 

Whether the gap 242 is entirely removed or is minimal after the torqueing of the nut 202 is a 

function of the hardness of the cage 204 relative to the hardness of the nut 202 as well as a 

function of how tight the m ale fastener 260 is engaged with the nut 202. 

* * * 
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Thus, the cage nut assemblies 100, 200 provide stronger joints between the nuts 1 02, 
202 and the cages 104, 204 than cage nut assemblies of the prior art after the nuts 102, 202 
are torqued into place. The cage nut assemblies 100, 200 also require less manufacturing and 
provide for fewer parts than cage nut assemblies of the prior art, thus making the cage nut 
5 assemblies 100, 200 of the present invention cheaper to make. The nuts 102, 202 of the cage 
nut assemblies 100, 200 also effectively reduce the possibility of the nuts 102, 202 sticking to 
the cages 104, 204 once an e-coat or ELPO bath is applied. 

While preferred embodiments of the invention are shown and described, it is 
envisioned that those skilled in the art may devise various modifications without departing 
10 from the spirit and scope of the foregoing description and the appended claims. 
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